In Venezuela, two non-tsetse transmitted trypanosomes, Trypanosoma evansi and Trypanosoma vivax, are the major etiological agents of animal trypanosomosis. Rodents can be experimentally infected with T. evansi in order to obtain enough parasites to prepare antigens for serological tests. On the contrary, the production of T. vivax antigens is a limiting factor in most laboratories. Since T. evansi and T. vivax have exhibited a very high immunological cross-reactivity, we have focused on the identification of antigens from T. evansi responsible for this phenomenon. The predominant 64 kDa glycosylated cross-reacting antigen was recently purified from the TEVA1 T. evansi Venezuelan isolate [Parasitology 124 (2002) 287]. Here, we purified two additional cross-reacting antigens with molecular masses of approximately 51 and 68 kDa from the cytosolic fraction of the same T. evansi isolate, by sequential chromatography on DEAE-sepharose and sephacryl S-300. Sera obtained from animals infected with T. evansi or T. vivax recognized both purified proteins, suggesting their potential use as diagnostic reagents.
Introduction
Trypanosomes responsible for animal trypanosomosis belong to several species including Trypanosoma congolense, Trypanosoma simiae, Trypanosoma vivax, Trypanosoma brucei, Trypanosoma evansi, and Trypanosoma equiperdum. Among these, T. vivax and T. evansi are the most widely spread since they occur in tropical Africa, southeastern Asia, Central and South America (Shaw and Lainson, 1972; Wells, 1984; Boyd and Mleche, 1985; Applewhaite, 1990) . In Venezuela, these two non-tsetse transmitted parasites are the major etiological agents of animal trypanosomosis and generate a significant economic impact in livestock. Both, T. evansi and T. vivax, are mechanically transmitted by biting insects including Tabanus, Cryptotylus and Stomoxys species (Vokaty et al., 1996) . Additionally, vampire bats (Desmodus rotundus), ticks and triatomine bugs have also been suggested as vectors in the transmission of these trypanosomes. T. evansi generates the disease known as "derrengadera" or "surra" in horses while T. vivax affects predominantly bovines and causes the condition known as "secadera", "cacho hueco" or "huequera" (Wells et al., 1970) . The syndromes associated with the infection of both of these parasites vary from chronic to acute and fatal, being the clinical symptoms progressive weakness, emaciation, fever, anemia, and death.
Absolute control of animal trypanosomosis cannot be achieved with the available current methods, which are inadequate to prevent the enormous socio-economic losses caused by this disease. These methods include animal treatment with trypanocides, using livestock that are more resistant to disease, reducing the proximity of livestock to reservoir hosts, and controlling the population of vectors by spraying insecticides or by trapping (Taylor, 1998) . The identification of trypanosomes has traditionally been based on microscopic observations (Woo, 1970; Murray et al., 1977) . However, the low sensitivity of these indirect parasitological tests is a drawback to their application in diagnosis. The introduction of new laboratory procedures such as restriction enzymes, sequencing and synthesis of DNA, DNA probing and polymerase chain reaction (PCR), have had considerable input into trypanosome identification, characterization, and diagnosis accuracy and reliability (Desquesnes and Dávila, 2002) . In particular PCR, which is a very sensitive technique for detecting trypanosomes (Moser et al., 1989; Masiga et al., 1992; Majiwa et al., 1994; Solano and Amsler-Delafosse, 1995; Reifenberg et al., 1997; Lefrançois et al., 1998) , has limited use in routine diagnosis due to the need of specific laboratory facilities, common DNA cross-contamination, and high costs. While detection of trypanosome antigens lacks sensitivity and specificity (Desquesnes, 1996; Eisler et al., 1998; Rebeski et al., 1999) , assays for detection of anti-trypanosome circulating antibodies have high measures of validity and are economical and applicable at a large scale (Reyna-Bello et al., 1998; Rebeski et al., 2000; Lejon et al., 2003) .
Several reports have shown a very high immunological cross-reactivity between T. evansi and T. vivax (Aray et al., 1998; Reyna-Bello et al., 1998; Uzcanga et al., 2002) . Since, the production of T. vivax antigens is a limiting factor (Desquesnes and Tresse, 1996) as this parasite is very difficult to propagate in experimental animal models (Gardiner, 1989) , our aim has been to identify and isolate antigens from T. evansi that are responsible for this cross-reaction. Recently, the predominant 64 kDa glycosylated cross-reacting antigen (p64) was purified from the TEVA1 T. evansi isolate (Uzcanga et al., 2002) and identified as the soluble form of a variant surface glycoprotein (VSG) (Uzcanga et al., 2004) . Here, we purified two additional proteins from the cytosolic fraction of the same T. evansi isolate, which were proven to be recognized by anti-T. vivax bovine antibodies. A preliminary characterization of the diagnostic potential of these cross-reacting antigens was assessed using sera from animals infected with T. evansi or T. vivax.
Materials and methods

Materials
Reagents were purchased from the following sources: middle range molecular weight protein markers, anti-mouse IgG (whole molecule) horseradish peroxidase conjugate, Promega; 5-bromo-4-chloro-3-indolyl phosphate (BCIP), nitro blue tetrazolium (NBT), Bio Rad; fibrous DEAE-cellulose, diaminobenzidine (DAB), peroxidase type VI-A (E.C. 1.11.1.7), benzamidine, iodoacetamide, phenyl methyl sulfonyl fluoride (PMSF), Ponceau S red, anti-bovine IgG (whole molecule) horseradish peroxidase conjugate, anti-bovine IgG (whole molecule) alkaline phosphatase conjugate, anti-equine IgG (whole molecule) alkaline phosphatase conjugate, methyl-␣-d-mannopyranoside (MM), methyl-␣-d-glucopyranoside (MG), concanavalin A, gel filtration molecular weight protein marker kit, 2,2 -azino-bis (3-ethylbenzthiazoline-6-sulfonic acid (ABTS), 2,2 -[(methyl-ethylidene)-bis (4,1-phenyleneoxymethylene)]-bis-oxirane polymer with ␣-hydro--hydroxypoly(oxy-1,2-ethanediyl] (polyethylene glycol compound, molecular weight = 20,000), Sigma; pre-stained high molecular weight protein markers, Gibco BRL; DEAE-sepharose, S-sepharose, sephacryl S-300, Pharmacia LKB; 96-wells polypropylene plates (PolySorp), Nunc. All other reagents were analytical grade.
Source of antigens
T. evansi-infected blood, preserved under liquid nitrogen, was thawed at 37 • C and inoculated intraperitoneally into adult albino rats (Spragüe-Dawley). The Venezuelan isolate of T. evansi used here was previously characterized by Desquesnes and Tresse (1996) using PCR, and was named TEVA1. When the number of parasites reached about 10 6 to 10 8 trypanosomes/ml, the blood was extracted from the rats by cardiac puncture using EDTA as anticoagulant. Parasites were purified by anion exchange chromatography using a fibrous DEAE-cellulose column (Lanham and Godfrey, 1970) . Parasites eluting from the column were collected by centrifugation at 1475 × g, for 20 min, at 4 • C, and washed three times with PBSG buffer [57 mM Na 2 HPO 4 , 3 mM NaH 2 PO 4 , 43.8 mM NaCl, 1% glucose (pH 8)]. The concentration of parasites was determined using a Neubauer chamber and the final cell pellet was kept frozen at −70 • C until further use.
Animal sera
Four equines and four bovines were infected with ∼10 6 T. evansi or T. vivax parasites, respectively. Two different T. evansi isolates were employed to contaminate the horses. Two horses were infected with the TEVA1 T. evansi isolate. The other horses were infected with a T. evansi isolate identified as "TeAp-El Frio", which was obtained from a naturally infected capybara (Hydrochoerus hydrochaeris) from the Venezuelan savanna (Apure State, Venezuela). A cryopreserved sample of T. vivax, originally isolated from a naturally infected bovine from the Falcon State, Venezuela, was expanded by inoculating it into a goat. Goat infected blood was cryopreserved and subsequently used to contaminate four healthy bovines. Blood samples from experimentally infected animals were taken every day, for a 2-month period, in order to determine the parasitemia by the microhematocrite method (Woo, 1970) . On day 70, all infected animals were provided with a curative dose of trypamidium (0.5 mg/kg of weight). Sera from two of the trypamidium-treated T. vivax-infected bovines were withdrawn 1-year post-therapy. Sera from experimentally infected animals were stored frozen at −20 • C and employed to determine the immunogenicity of the parasite proteins during their purification.
Sera from 9 naturally infected and parasitologically positive animals (6 bovines and 3 donkeys), living in a protozoan endemic area at the Venezuelan savanna, were withdrawn and employed for immunodetection. As negative controls, sera from 3 racehorses living in a trypanosomosis-free area at La Rinconada Racetrack in Caracas, Venezuela, and from 3 healthy bovines living in France, which is a trypanosomosis non-endemic area, were also evaluated.
Purification of cross-reacting antigens
All chromatographic steps were carried out at 4 • C. The eluting proteins were monitored at 280 nm and subsequently separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). T. evansi parasites (10 9 to 10 10 ) were extracted on ice, by sonication (2 cycles, 30 s each, with a 30 s resting period in between) using 48 ml of a 5 mM Tris-HCl buffer (pH 7.2) containing 1 mM benzamidine, 1 mM PMSF, 5 mM EDTA, 5 mM EGTA, and 1 mM iodoacetamide. The resulting supernatant was loaded on a 50 ml DEAE-sepharose column connected in tandem with a 15 ml S-sepharose column, which previously have been equilibrated with 50 mM Tris-HCl (pH 7.2), 5 mM EDTA, and 1 mM iodoacetamide (equilibration buffer). After extensively washing both columns in tandem with the equilibration buffer, the columns were disconnected. Then, the proteins bound to the DEAE-sepharose column were eluted with a linear gradient from 0 M NaCl (125 ml) to 0.5 M NaCl (125 ml) in the same buffer. Once the salt gradient ended, the DEAE-sepharose was initially washed with 0.5 M NaCl and finally with 1 M NaCl, to detach all remaining adhering proteins. Likewise, the proteins bound to the S-sepharose matrix were eluted by increasing the ionic strength of the buffer, initially to 0.5 M NaCl and then to 1 M NaCl.
The partially purified cross-reacting antigens were applied to a sephacryl S-300 sizeexclusion column [total volume (V t ) = 53 ml] previously equilibrated with 50 mM Tris (pH 8), 150 mM NaCl, 5 mM ␤-mercaptoethanol, employing a flow rate of 150 l/min. The column was calibrated using protein standards with molecular masses ranging from 12.4 to 200 kDa. The excluded (V o ) and included volumes were determined by chromatographing blue dextran and potassium dichromate, respectively. The elution volume (V e ) was measured for each protein and the corresponding K av was calculated using the following equation:
The molecular weight of the separated antigens was empirically determined plotting the K av value of each standard versus the logarithm of its molecular weight.
SDS-PAGE
Protein gel electrophoresis was performed in the presence of sodium dodecyl sulfate on 1.5 mm thick slab gels containing 12% polyacrylamide (Laemmli, 1970) . All gels were run at constant voltage (85 V). Coomassie blue R-250 or silver was used for protein staining.
Western blot analyses
Following SDS-PAGE, the proteins were electrotransferred from the gels to nitrocellulose sheets (0.45 m pore size) using the procedure described by Towbin et al., 1979) . For immunodetection, the nitrocellulose filters were incubated with animal sera (dilution 1:100) or specific anti-p64 polyclonal antibodies (dilution 1:10 000) (Uzcanga et al., 2002) . The sheets were then incubated with the appropriate dilution of alkaline phosphatase-conjugated or horseradish peroxidase-conjugated secondary antibodies against equine, bovine or mouse IgG, depending on the case, following the instructions of the supplier. On the basis of evolutionary relationships, a secondary antibody against equine IgG was used when sera from donkeys were employed as the primary antibodies. Finally, the polypeptide bands were visualized by the addition of NBT and BCIP when alkaline phosphatase-conjugated antibodies were used, or DAB and hydrogen peroxide when horseradish peroxidase-conjugated antibodies were employed, according to the provider. A lane containing a mixture of molecular weight protein markers was included in the blot to determine the apparent size of the polypeptide bands. This lane was cut and stained with Ponceau S red. In some cases, pre-stained protein markers were used.
Detection of concanavalin A-binding glycoproteins
Following SDS-PAGE, the purified antigens were electrotransferred from the gels to nitrocellulose membranes as described above. For the detection of glycoproteins, the protocol reported by Wood and Sarinana (1975) was utilized. Briefly, the nitrocellulose membrane was initially placed in a TBST solution [50 mM Tris (pH 8), 150 mM NaCl, 0.1% Tween 20] containing 2% gelatin, for 1 h. Then, it was incubated for 45 min with concanavalin A (0.5 mg/ml) in TBST. After three 10 min-washes with TBST, the nitrocellulose sheet was incubated for 45 min with horseradish peroxidase (0.1 mg/ml in TBST), and was developed with DAB and hydrogen peroxide. The colored reaction was stopped with an excess of distilled water. Parallel experiments in which the nitrocellulose membranes were treated with concanavalin A, previously incubated with 0.5 M of methyl-␣-d-mannopyranoside, methyl-␣-d-glucopyranoside, or a mixture of both carbohydrates, were included as controls.
Indirect ELISA
ELISA plates were sensitized with the clarified antigenic fraction from T. evansi (160 ng of protein/well), diluted in carbonate-bicarbonate buffer (pH 9.6), overnight, at 37 • C, in a humid chamber. Then, blocking buffer [20 mM phosphate buffer (pH 7.2), 150 mM NaCl, 0.1% Tween 20 and 5% skim milk] was applied in excess to each well, for 1 h, at 37 • C. Animal sera from experimentally or naturally infected animals were diluted 1:100 in PBST buffer [20 mM phosphate buffer (pH 7.2), 150 mM NaCl, 0.1% Tween 20], and a 100 l-aliquot of the diluted serum was added per well. After an extensive wash, a horseradish peroxidase-conjugated secondary antibody against equine or bovine IgG (dilution 1:2000, in PBST buffer) was supplemented using 100 l/well. The reaction was colored employing 10 mg of ABTS in 100 ml of 0.05 M phosphate-citrate buffer (pH 5) containing 0.0075% hydrogen peroxide.
Protein determination
Protein concentration was determined as reported by Bradford (1976) , using bovine serum albumin as protein standard.
Results
T. evansi antigens identified by sera from experimentally infected animals
Sera from four horses experimentally infected with T. evansi were used to identify T. evansi antigenic bands by Western blots. Two horses were infected with the TEVA1 isolate, while the other two were infected with T. evansi isolated from a capybara. As previously described by Uzcanga et al. (2002) , all equine antibodies recognized an identical polypeptide pattern, and the apparent molecular masses of the T. evansi components ranged from approximately 14-109 kDa. Western blot analyses were also performed to identify the antigenic components from T. evansi, which were recognized by sera from four bovines infected with T. vivax. Approximately, the same polypeptide pattern to that showed with equine sera was obtained when bovine serum was used to develop the blots (Uzcanga et al., 2002) . As the various infections advanced in time, increasing numbers of trypanosome components were recognized, and a more evident and intense staining of individual polypeptide bands was produced.
Partial purification of antigens from T. evansi that exhibited cross-reactivity with T. vivax by DEAE-sepharose chromatography
The clarified antigenic fraction from the TEVA1 T. evansi Venezuelan isolate, containing 26 mg of protein (from 9.5 × 10 9 parasites), was chromatographed on a DEAE-sepharose column connected in series with a S-sepharose column. Both resins were extensively washed in tandem and the predominant p64 cross-reacting antigen was eluted as a prominent peak in the non-adhering material (data not shown). This 64 kDa-glycosylated polypeptide was previously proven to represent the soluble form of a variant surface glycoprotein from the TEVA1 T. evansi isolate (Uzcanga et al., 2002 (Uzcanga et al., , 2004 .
The DEAE-sepharose and S-sepharose columns were disconnected and the proteins bound to each resin were released by increasing the ionic strength of the buffer with NaCl. Fig. 1A illustrates the profile obtained from the DEAE-sepharose chromatography. In order to identify the polypeptide bands that exhibited cross-reactivity with T. vivax, column fractions were analyzed by SDS-PAGE followed by Western blotting employing serum from one of the experimentally infected bovines, which was withdrawn at day 60 after infection. Numerous T. evansi components, which included a series of cross-reacting antigens with molecular masses ranging from about 14 to 109 kDa, were poorly separated using the DEAE-sepharose column (data not included). Most of the resulting antigenic bands were considered unsuitable for further purification since they were highly contaminated with other polypeptides, some of which were of similar sizes. However, two cross-reacting antigens, with apparent molecular weights of 51 000 and 65 000, were resolved at the beginning of the salt gradient (fractions 15-24) (Fig. 1C) , where very little contamination with other polypeptide bands was observed following analysis by SDS-PAGE and Coomassie blue staining (Fig. 1B) . The 51 and 65 kDa antigenic bands were named D-I and D-II, respectively, according to their order of elution from the DEAE-sepharose column. Consequently, we pooled fractions 15-24 and focused on the purification of D-I and D-II. The proteins bound to the S-sepharose cation-exchange column were also eluted using a stepwise gradient of 0.5 M NaCl in equilibration buffer, however no cross-reacting antigens were obtained by this chromatographic procedure (data not shown).
D-I is not a glycoprotein
Some of the polypeptides that eluted between fractions 15 and 24 from the DEAE-sepharose column interacted with concanavalin A (Fig. 1D) . The glycosylated species migrated with apparent molecular masses of 98, 95, 68, 65, 55 and 34 kDa. Since methyl-␣-d-mannopyranoside and methyl-␣-d-glucopyranoside competed with the recognition of the lectin (Fig. 2) , all these glycopolypeptides corresponded to molecules enriched in ␣-d-mannose and/or ␣-d-glucose. However, concanavalin A did not bind to any band migrating in the 51 000 region, which clearly indicated that the D-I cross-reacting antigen did not correspond to a glycoprotein. On the other hand, a band migrating with an apparent molecular mass of 65 kDa was recognized by concanavalin A suggesting that D-II might correspond to this glycoprotein. In spite of this, it was difficult to evaluate whether D-II was a glycoprotein due to the potential comigration on SDS-PAGE of other polypeptides with similar sizes.
Purification of D-I and D-II by gel permeation chromatography and determination of their native molecular weights
The DEAE-sepharose pool containing fractions 15-24 (28 ml, 0.49 mg of protein) were concentrated by dialysis against polyethylene glycol compound and separated through a sephacryl S-300 gel filtration column (data not shown). Analysis by SDS-PAGE visualized by silver staining illustrates the separation of the various proteins present in the pool (Fig. 3A) . While fractions 22-24 primarily contained the 65 000 species, the 51 000 polypeptide eluted between fractions 25 and 29. In addition, a polypeptide with an apparent molecular mass of 34 kDa was purified on fractions 30-33. Immunoblots employing anti-T. vivax bovine serum demonstrated that fractions 22-24 predominantly corresponded to D-II, while fractions 25-29 enclosed D-I (data not included). In contrast, anti-T. vivax bovine serum did not recognize the purified 34 kDa polypeptide. Each individual group of fractions containing the purified polypeptides was pooled. Then, an aliquot of every pool was analyzed again by Western blot against the same bovine serum. As summarized in Fig. 3B , the purified D-I and D-II polypeptides represented cross-reacting antigens from T. evansi.
The native molecular weights of D-I, D-II and the 34 kDa polypeptide were also estimated after calibrating the sephacryl S-300 column with various protein markers. The calculated molecular weights were 67,700, 50,500 and 33,600 for D-II, D-I and the 34 kDa polypeptide, respectively (Fig. 3C) , which demonstrated the monomeric nature of these proteins.
Evaluation of the cross-reactivity of the D-I and D-II antigens
Aliquots of the sephacryl S-300-purified D-I and D-II were separated by preparative SDS-PAGE and electroblotted onto nitrocellulose sheets. Western blots were utilized in order to evaluate the recognition of the D-I and D-II antigens by sera from naturally and experimentally infected animals The blots were cut into 4 mm strips and the strips were individually developed using various animal sera. Previously, these animals were diagnosed as positive for trypanosomosis by indirect ELISA using the complete clarified antigenic fraction from T. evansi (data not shown) as well as the purified 64 kDa cross-reacting antigen (Uzcanga et al., 2002) . Additionally, all experimentally infected animals as well as the naturally infected donkeys were diagnosed as positive to trypanosome by the Woo method (Woo, 1970) . Sera from healthy animals were also used to determine their immunological response against D-I and D-II. In Fig. 4 , D-I (Panel A) and D-II (Panel B) were immunorecognized by sera obtained from equines and bovines, which had been experimentally infected with T. evansi and T. vivax, respectively, but not by sera from uninfected animals. A slight recognition of D-I and D-II was observed when serum from one of the healthy racehorses living in a trypanosomosis-free area was employed ( Fig. 4A and B, lane 6) . These results may either imply that they correspond to false positive bands or that this horse was inadvertently infected in a natural manner. Sera withdrawn from experimentally infected cows after 1-year of treatment with a curative dose of trypamidium, did not recognize the D-I and D-II antigens ( Fig. 4A and B, lane 15) . Additionally, as shown in Fig. 5 , D-I (Panel A) and D-II (Panel B) were immunorecognized by most of the sera obtained from bovines and donkeys, which had been naturally infected with trypanosomes. However, sera used on lanes 4 and 6 of the blot containing D-I (Fig. 5A ) and sera used on lanes 3, 5 and 13 of the blot containing D-II (Fig. 5B) did not recognize these polypeptides. A serum obtained from an animal diagnosed as negative for trypanosomosis by indirect ELISA, immunorecognized D-I (Fig. 5A, lane  9) . Although, there were various false negative and positive results, our findings indicated (6) sera from cows naturally infected with trypanosomes; (7)-(10) sera from healthy cows determined to be negative to trypanosomosis by indirect ELISA; (11)-(13) sera from donkeys naturally infected with T. evansi and determine to be positive to trypanosome by the Woo method (Woo, 1970) . that sera from infected animals contained anti-D-I and anti-D-II antibodies and suggested a potential use of both, D-I and D-II, as diagnostic reagents for animal trypanosomosis.
D-I and D-II are not related to p64
As seen in Fig. 6 , polyclonal anti-p64 antibodies prepared in mice ascitic fluid (Uzcanga et al., 2002) did not recognize the D-II (b) or the D-I (c) cross-reacting antigens purified from T. evansi. Moreover, although p64 is glycosylated, D-I is not a glycoprotein (Fig. 1D ). In addition, p64 is a dimer in its native state (Uzcanga et al., 2004) whereas D-II is a monomer (Fig. 3 C) . All these results demonstrated that the purified 51 and 68 kDa proteins are not related to p64.
Discussion
A series of polypeptide species present in the clarified soluble antigenic fraction of T. evansi, ranging from 14 to 109 kDa, have shown to be common antigens for both, anti-T. evansi equine antibodies and anti-T. vivax bovine antibodies, by immunoblotting (Uzcanga et al., 2002) . The predominant 64 kDa cross-reacting antigen, p64, was purified from the TEVA1 T. evansi isolate (Uzcanga et al., 2002) and was identified as the soluble form of a variant surface glycoprotein from this parasite (Uzcanga et al., 2004) . In the present work, we have continued with the isolation and characterization of T. evansi antigens responsible for the cross-reaction between T. evansi and T. vivax.
Using consecutive ion exchange and gel permeation chromatographies, we have been able to purify two additional monomeric proteins, with native molecular masses of approximately 51 (D-I) and 68 kDa (D-II), which were not related to the previously purified p64. Sera from animals experimentally infected with T. evansi or T. vivax were capable of immunorecognizing both purified proteins, which defined them as cross-reacting antigens. However, sera from some naturally trypanosome-infected animals did not immunorecognize D-I (Fig. 5A, lanes 4 and 6) , while sera from other naturally infected animals did not bind to D-II (Fig. 5B, lanes 3, 5 and 13 ). These discrepancies are worrying for the potential individual diagnostic use of D-I and D-II and demonstrate that one antigen may not be sufficient for diagnostic purposes. Probably, differences in antigen expression among parasite isolates or immunogenetic variations among hosts could determine the ability for antigen recognition by the various animal species. Therefore, a pool of antigens should be evaluated to develop a diagnosis assay.
The work reported here represents only the beginning in defining and purifying the antigenic proteins from T. evansi, which are responsible for the immunological cross-reaction with T. vivax. D-I, D-II and p64 are the first purified T. evansi antigens available. They are easy to purify, and are recognized by sera from horses and cows infected with T. evansi and T. vivax, respectively. Consequently, they are good candidates to be assessed for diagnosis purposes. The specificity and sensitivity of D-I, D-II and p64, either individually or in groups, are parameters being evaluated at the present time, in order to establish the possibility of utilizing them as tools for the serological diagnosis of animal trypanosomosis.
